Dr. Murdoch: [ will answer thal by asking Dr. Putterson whother
Inganity is increasing or deersasing.

"We have no statistics from which we can give o definite answer to
¢ither question.

Dr. Kifbourne: Most epileptios are very religlous, and IMARY carry
their Bible with theni, perhaps with an ambition to hecome theolagiaus.

Mr. 8wendsen: Wlat do you think about that, Dr, Henry?

Reverend Henry: T will just say that in the beginning of my work
hore wlmost every patient insisted on shaking hands al the eclose of Lhe
service. Now I leave first and g0 on my way.

Mr, Swendsen: We are highly honored here this afternoon by having
withh ws Dr. Wheeler, of the Mayo inie, Dr. Wheeler will give us 2
"Report 9f Survey of Incidence of Scisutves in Epileptics,” with stereop-
tiecon views.

The Doclor has done some rescarch work in this inslitution, and the
superintendent, Dr. MceBroom, 13 very well acguainted with Dr, Wheeler's
work lhore, I wisl he would tell us what she hag donc with regard to
resgarch waork.

I, MceBroom: Lir. Wheeler volunteered to do this work, and we have
had the moat enjorable contact for almost three voars. She has carried
on this work on her nwn hook, has paid regular visits to the institution
1o atudy our recovds, and has made a2 survey of the incidence of ihe
geizures of all patlents in this Instilution etovering a period of three
years. Her results will speak for themselves, but T think It i3 a fore-
runner of a very important thing in epilepsy.

TUp to the present time we nave had kXind of a haphazard classifica-
tion of the epileptics. We have had the group which had daylight seiznres,
patlents who had only nocturnal seizores, and the diffusad type. The
nocturnal case would run slong for o time, then would hove seizurca in
the daytime, and linally would come inlo the diffused group.

Drr., Wheeler has made graphs and i3 now workling in Illinois wnd
Wisconsin, The result Is very, very striking, showing the incidence of
gejzures [0 the different patienis, It also brings out the fact that it scema
as though the pgreat majority of epileptic patients bave eitber an in-
herited or aecquired predispositien to a rthythm of scizures. They some-

" times hove periods of goiestence and agzin periods of [requency.

1 heard Dr. Wheeler read this paper at Toronfo and If, brought farth
a kreat dezl of favoruble comment.

Mr. Swendsen: Tt gives me great pleasure to introduce Dr. Wheeler.
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CGHAPHIC REPRESENTATION OF INCIDENCE OF SEIZUBES
IN KPILEPTIC FATIENTS

Theodora Wheeler, M.D., Hochester, Minnesota

During the year 192% the Minnesota Siate BoaTd of Control spon-
sored, for a number of months, an experiment on the affect of a kefogenic
diet on 4 smali grous of epileptic pationts at the Cambridge State Colony.
The Mavo Clinie cooperated in this work, Drs. R M. Wilder, 11, W. Wolt-
man and . J. Barborla being interested {n varicus features of the iun-
vestigation. A graduate student dietitian, ¥iss Darethy Proud, presented
a description of 3 nmmber of techniczl dletary aspects of the problem az
a thesls in partial fulfilbuent of the roquirements for the degree of Master
of Science at the University of Minnesotu, in September, 1824, She bad
been in residence at Cambridge for six months, and at the University of
Minnesota and at Rachester for a sindlar time, Dr. Kuhlmann's staff
had already given mental iests to many of the patients. As a result of
his continucd interest, and through this (he eooperation of 1he Minnesota
Institutions' Division of Rescarch, this initial testing wus completed, and
later retesting was carried out on both experimental and contrel groups
of forty-eight patients.

In the course of this study [ was vequested to plan a eritical back-
ground which would help in an evaluation of the findings. As it was
hoped to continne the work over & long period, it was thought desiraile
to collect spmewhat full clinieal, neurclegic, psychiatrle and pasvcholepic
datn, However, As the experiment as flrst planned was found too expern-
sive tor long continuation, a considerable part of lhe clinical and psy-
chiolugiv program was ot completed.

From among & large number of record sheets gathered at that time,
interest has daveloped in a calendar chart of praved usefuluess., This
cansists of au ordinate-abscissa hoar-day chart covering a vear's kime.
1 sdapled tHis from a pre-existiong business form so that it illustrates
many characteristies of each patlent's seizure for one yearl. Thia chart
gavi sueh visual assistance in the stndy of epllepsy (hut Dr. McBroom
made avoilable for rocord, by this mwethod, the daily ward ohservationa of
128 paiients who, were inmzies of the ambridge Colony duTing tne years
162%, 1929, and 1930, As a result of the practical halp obtained from
these churly, in Jannary 1531 Dr. McBroom [neorporated their use as
parl of the recording system at the Cambridge Colony. This chart is
12x14 inches in size, and it 1§ arranged with 265 fine perpendicular lnes
representing the days of the year. The lines indicaling euach fifth day af
the first twenty-five days of gach mooth are glightly heavier, and those
at the end of eaeh month are decidedly beavier. Horizontally the chart
ig ruled in twenty-four prominent lines, representing the hours of each
day: finer lines represent each interval of fifteen minutes. To facilitate
plotting and reading, more heavily drawn lines ideutity ¢ &. m., Doon,
and 6 p. m. This chart with {ts many fine lines could not be sotiafactorily
redueed for representation in this Journal, but a sitnplified form iz shown
in Figure 1. To plat a record of & patient's seizures, the symbol x is nsed

For a major seizure and a dot for a minor saizure. These are placed on
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cach patient’s chart to indicate the time (tn the nenrest fifleen minutes)
of every seizure cecurring in each twenty-four hours. For vearly sum-
maries of the data two projeetions are fpund useful, cne below the
ahselssa, and the other teo the right of the ordinates. The incldence of
seizures by day is shown by a vertical line directly underncath each day
on which one or more seizures oceur. These lines form a striped ribbon
which resembles a spectrum, and may be called the “year-day seirure
spectrum.’” The distribution of seizures according to hours is obtained by
projecting the {ime of each seizure as a short line on the right-hand
margin of the sheet. Thus arranged. these llnes show clearly the dil-
ferent prevalences for the day aand for the night and the special hour
"peaks’” which have long been recognized tn the literature of epilepsy.

1 fzel that for concise referenre emphasis can most usefully be laid on
two agspects of the details obtained from sueh charts; (a) the number of
days in the year on which seizures nceur, and [b) the number of days in
the same year on which more than vne seizure cecurs (seizure suceession,
Oppenheim). By using the former figure as numerator and the latter
figure as denominatar, a characteristic fraction can be given to each year's
record for gach patient. For further statistical analyses additional factots
could ke combined with this fraciion. Thus the total number of seizures
in a year, their grouping according to hours, their monthly or weekly
average number, vr many other factors, could be added or subjeined in
some systematic fashion.

The present study gives examples of the three-vear séquence, of
seizures of twelve patients, selected from the group of 136 patients at
Cambridge whose records were charted from 1928 to 1930, On the first
of June 1931 a somewhat longer descriptive presentation was given as a
“Preliminary Report on the Graphic Representatinn of the Incidence of
Epilepsy," at the Convulsive Disease Section of the American Pgychiairie
Association’s eighty-seventh annual meeting at Toronto, Canada. I expect
to continue these records and later to give an extended statistical account,
of the features they disclose. The patients chosen for this study suffer
from mild or moderately severe manifestations of the disease; they have
seizutes on less than one hundred days in each year. Ouly one illustra-
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tion of & higher inecidence (Flgure 14, A L. 1929— — ) has been selected,
. .49

and that with the particular purpese of shewing how the chart ean he
adapted to study the special time relationships of multiple seizure
phenomena by the additian of a series of vertical projections. Ratler
full protocols for the first two patients’ rocords {Figures 2 and 3] have
been made, although the charts are largely self-explanatory. The latar
charts (IFigures 4 to 14) receive only brief comment, elther in the lext
or with 1he figures
~ 5 2 &

Figure 2. G. B, £, aged 13 years., 1924— e 1939 -., 1930 S

This parient showed a low incidence of seizure for each of the three
years, Thiree of the five 1928 selzure days showed more than cue seijzure.
The first succession was in the first week of January, when the patient

a6

T M.

had eight major convulsions betweren 5 a, m, and 10 a, m. _A few days
later a minor seizure pecurred near 10 p. m. Soon after the middle of ‘thc
month tiiere was another seizure surccession, not so severe as the first
ane. This vommenced near £ a. m. as petit mal, and was followed hy two
major seizures, one OGECUTTINg nexr 3 a. m. and the f}ther near § a, m.
There wore 0o more seiznres throughout the yuar until abouF the middle
of December, On the fifteenth of that month & major convulsion peourred
pear 11 p. m., and a day later thers was 4 minor seizure at 2 a. m., fol-
jowed §n five hours by a major seizure, In 1929 there was a total of ltwo
apizures, a minor at 4 p. ulL en January 7. and a majer on May 22 at
10 a. m. Io 1930 seizures ocourred oo six days; mingr selzures un .Ma.ll'ch
31 and April 5. September 1§ a scizure succession gccurrad. beginning
with a major at 3 a. m., foliowed daring the next cight ho‘urs by some
fourteen minor seizures, On Novemhbsr 2§ thore were four minor seigllres
at 4, T and ¥ a. m. and at & p. o Then, on December & and 14, 511‘1;‘;16
niinoer seizores oceurted near 11 . ni It muay be noted that Lhe majarity
of seizurcs geeurred between midnigbt and noon, though there were .a fow
in the afternoan and evening, In this three-vear record convulsivis did not

pecur Between 6 p.oom. and § p.om.

[ g
Fignure 3. C. B, m., aged 42 years, 1928 ?. 192%— ——, 1930- T

This is the recard of 2 patient whose seizures over the threul years a\“er-
aged less than one in each month. In 1928 there was ?ue semu?-e during
F-ebruar)': there were two in March and one in June. with no s‘?lzure s_uc~
cesglon doy. In 1920 there were ezt sefeure dayvs in all, oen-urrm_g during
the months of May, July, August, Sepiember and December. Trring 1940
there were seven seisure 4ays, not mare than one aceearring i:n. any maonth.
In April the seizure day was ajso a spizure succession day \?':th twa eon-
vulsions, & major at 7 a. m. and a4 minor at 10 a. m. During the three
vears the majority of seizures peeurred befween noon and & p. m., though
alinost every hoor was represented. There were fewoest seizures aronnd

midright.
& 55 24

Figure 4. 1L W., L., aged 42 years. 1928— E 1988 —3—. 1930— —(-]—_
This patient showued an intermittent, decreasinie, tOTeE-YEAT SCIIUTR recorjd,
with most of the seizures of major type: there were four extended remis-
sion periodg of fram twe to séven monihs’ durdiion. In 1928 there were
two geizure “peaks,’” one between 6 and 8 a. m, and the other betwced
2 apnd & p. m.. while In L92% and 1930, with smaller vearly totals, most
seizures necurred in the afternoon,
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Figure 5. F. D., f. aged 22 years. 1928- —, 1028 ——, 1980~ ——.

’ 7 10 10
During the first year and a half the majority of this patient’s sejzures
opeutred at nighl. During the last week of July 1929 status eplleplicus
supervensd, with a total of 111 seizures in scven daye. Following this there
was complete remission of seizures for seven months, The?' commencad
again In May 1930, starting in the late afternopn and evening; over the
next eipht months they extended gradualty throughout the daytime,
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63 38 60
Figure 6. V. B,, m., aged 21 years. 19828— —, 1929— —, 1930— —-.
ki 13 17
The feature of this record was the ubsence of sgizurés during the hirst
part of 1928 and 1929, and the frequent seizures during the latter part of
these years; whersast in 1930 the secizures were apread morg evenly
throughout the vear.
49 63 55
Figure 7. K. Y., 1, aged 42 years. 1328 — 15339— — 1930~ —
21 26 24
This patient showed throughout the three years a marked tendency lo
have selzure succesaions for three or tour daws, fellowed by remissions
for three or four weeks.

In this brief presentation the relative severity of the disease and its
variations from year te year have not been analytically considered. One
may call attention to the fact that more than four-fifths of the patients
had seizures on less than 100 days & year,” and that in most Instances the
numerieal ghift in yearly total of seizure days for each patient was small;
in less than one-fifth of the entire 272 instances of vear-to-yvear Dprogres-
slons was there a greater difference than twenty-flve days, With regard
te age distribution, it may be noted that thiz ranged bhetween nine and
eighty-two years, slightly over half of all patients being hetween eteven
and thirty vears of age. These findings need not he Interpreted as repre-
senting peneral characteristics of epilepsy among patients of state insil-
tutiong, Most of these patients had been transicrred to Cambridge from
the eolder institution at Faribault, and had been selected becaunse they
were (ndividuals with moderate grades of epilepsy, and hence thought to
be good risks for change te a new enviroument.

The data available on the charts suggest many problems of progoosis,
such as spontanegus remisslons or expected mortality. Hut consideration
of such gucatlons is necessarily deferred until the accumulation of turther
evidence provides sufficicnt material for rigid statistical treatment. Owing
to the many possibilities of error in the observation and recording of the
data here consgiderved, judgment regarding the general reliability of the
method must be reserved. At Cambridee special effort is Veing made to
have records of seizures as complete ag possible, and particularly to wateh”
for petit mal and nocturnal seizures,

In the United States today there are probahly several score or more
of public hosgpitals and colenies where constant effort is made to keep
aceurate records of the time of occurrence of each patieni's seizures. It is
not unreasonable to hope that this condensed graphic chart, effectual as it
is in presenting many time relationships of & year's seizure facidenee for
ithe individual as well as for groupsz of potients, will stimulate increased
interest in obsorvation and in the making of records.

tFoot-note—All individeals in the group of 136 patients cxcept 23, and all
patients whose charts are shown herd, received from three-fourths to 3 graing
of phencokharbitel dally during the three yeavs.
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